Mechanisms of calcium oxalate crystal attachment to injured renal collecting duct cells.
Renal cell or tissue injury results in a loss of membrane lipid asymmetry and/or loss of cell polarity, and both events lead to changes on the surface of the cell membranes that enhance crystal attachment. We have proposed two distinct mechanisms of crystal attachment following membrane changes induced by various modes of injury. Annexin V was used to determine whether phosphatidylserine (PS) exposure on the cell membrane surface plays a role in calcium oxalate monohydrate (COM) crystal attachment to cells that have lost their polarity as well as to cells that have lost their lipid asymmetry. We utilized two different experimental models of injury to renal epithelial cells in culture. The first model used calcium ionophore A23187 to induce a loss of lipid asymmetry, and the second model used EGTA to break down tight junctions and lose cell polarity. Inner medullary collecting duct cells that have lost lipid asymmetry demonstrated an increase in the number of cells that bound annexin V. However, when cells lost their polarity, they did not bind annexin V. In addition, the attachment of crystals to cells following a loss of cell polarity was not inhibited by annexin V. This study indicates that both individual cell injury (loss of lipid asymmetry) and generalized cell monolayer injury (loss of cell polarity) result in the presentation of different cell surfaces and that both forms of injury result in an increased affinity for crystal attachment. Both mechanisms could be important independently or collectively in the retention of microcrystals to renal collecting duct cells in urolithiasis.